Afferent and efferent connections of the torus semicircularis in the sea lamprey: an experimental study.
The afferent and efferent connections of the torus semicircularis (TS) of larval sea lampreys were studied with horseradish peroxidase, carbocyanine dye (DiI) and fluorescein-coupled or Texas-Red-coupled dextran amine tract-tracing methods. Application of tracers to the TS or to the octavolateral area revealed the presence of bilateral projections from the octavolateral area to the torus semicircularis, mainly from the mechanoreceptive regions (medial and ventral octavolateral nuclei) though also from the electroreceptive (dorsal octavolateral nucleus) region. The nucleus of the descending root of the trigeminal nerve projects to the contralateral TS, mostly from neurons located rostral to the obex. Fairly numerous reticular cells of the rhombencephalon project to the torus semicircularis. In the mesencephalon, scattered cells in the tegmentum, and some in the tectum, have toral projections, mostly ipsilateral. Numerous thalamic neurons, as well as fairly numerous neurons of the posterior tubercle, hypothalamus and preoptic region, and a few neurons in the ventral telencephalon (striatum, septum), were labeled after tracer application to the TS. The torus semicircularis mainly projects to the thalamus, the hypothalamus and the reticular rhombencephalic nuclei. Our results reveal for the first time a complex pattern of connections of the lamprey TS, which suggests that it is a multisensory center integrating head cutaneous sensitivity with mechano- and electrosensory information from the octavolateral area and with visual information. A number of afferents from the forebrain also appear to contribute to TS function.